TetR hybrid transcription factors report cell signaling and are inhibited by doxycycline.
We developed a bigenic reporter system composed of a hybrid transcription factor that combines the regulatory and activation domains of either Elk-1 or cyclic AMP-responsive element binding protein (CREB) with the DNA binding, dimerization, and regulatory domains from a synthetic variant of the bacterial Tet repressor (TetR). The novel hybrid transcription factor TetR-Elk-1 was regulated by MAPK ERK kinase 1 (MEK-1) overexpression, and TetR-CREB was regulated by protein kinase A (PKA) overexpression or elevation of cyclic AMP levels. These hybrid transcription factors could be useful reporters of cell signaling pathways because, unlike previous GAL4 hybrid reporters, TetR hybrid transcription factors are inhibited by the administration of doxycycline. We validated this system in cell culture transfection experiments utilizing luciferase assays to monitor reporter gene expression and Western blot analysis to monitor transcription factor expression and phosphorylation levels. This system may be useful in creating temporally restricted windows of response to cell signaling and may be of value in the advancement of methods used to study signal transduction.